Growth factors and transcription factors in oligodendrocyte development.
O-2A progenitor cells, the precursors of oligodendrocytes in the central nervous system (CNS), probably originate in the subventricular germinal zones of the developing CNS, and subsequently migrate away from there to populate the rest of the CNS with oligodendrocytes. We are trying to understand how the O-2A progenitor cells interact with their changing environment as they migrate, and how this influences each stage of their development into mature, myelinating oligodendrocytes. In this article we summarize evidence that platelet-derived growth factor (PDGF) is important for stimulating O-2A progenitor cell proliferation in vivo, and describe our efforts to map the distribution of PDGF and its receptors in the developing rat CNS by in situ hybridization and immunohistochemistry. These studies suggest that, in the CNS, PDGF alpha-receptor subunits may be restricted to O-2A lineage cells that have started to migrate away from the subventricular zones towards their final destinations. Many neurons express the A and/or B chains of PDGF, and astrocytes express the A chain, but it is not yet clear which of these cell types might be the major source of PDGF for O-2A lineage cells in vivo. O-2A progenitor cells can be purified and maintained in a proliferating state in vitro by culturing in the presence of PDGF and bFGF. Under these conditions, the POU transcription factor SCIP/Tst-1 is expressed at a high level; when oligodendrocyte differentiation is initiated by withdrawing the growth factors, SCIP/Tst-1 mRNA is rapidly down-regulated, followed by a decline in SCIP/Tst-1 protein and sequential activation of myelin-specific genes.(ABSTRACT TRUNCATED AT 250 WORDS)